A method is described by which constant pressure contour charta can be drawn as stereographic pairs. These charts are then made into photographic slides which may be viewed in a stereoscope or projected on a screen to produce three-dimensional representations of constant pressure surfaces. Two or more pressure levels can be drawn on the same charts and will appear to be separated in vertical space when viewed. Other types of meteorological charts and graphical representations are amenable to this treatment.
INTRODUCTION
A review of a few principles of stereoscopic vision w i l l be necessary as an introduction to make clear the process by which three-dimensional meteorological charts have been constructed. The main basis of three-dimensional vision is the fact of having two eyes, separated by a fixed distance. Each eye sees a slightly different image-the left eye sees a bit more of the left side of an object, and vice versa. In addition to this effect, which allows us to Bee "roundness," the angle subtended a t the eyes by a distant object is smaller than the angle subtended by a nearer object. In other words, the distant object looks smaller. This is usually described as the effect of perspective.
Perhaps more important than these considerations, however, at least for stationary objects, is the effect of parallax which is the result of the fact that the two eyes we separated by a certain distance. Stereoscopic parallax can best be defined with reference to figure 1.
For simplicity, let us assume we have cameras instead of eyes, the left camera at Ll and the right one at Lz, the lenses separated by a distance B. To save space, we have shown the film plates F1 and F2 in front of the lenses instead of behind, where they of course would be in order to take pictures; geometrically, however, the relationships would remain the same. Letf be the focal length of the between two points a and b is related to the parallax difference by the following approximate equation:
Thus, the quantity Apt or parallax difference, determines the apparent height of the two points as measured from the two photographic plates Fl and F2. It seems likely that the brain somehow is able to interpret the parallax difference sensed through the images on the retinas of the two eyes as a height or depth difference.
CONSTRUCTION OF CHARTS
These simple principles of stereoscopic vision axe used in constructing two views of a contour chart which together will give the appearance of relative depth to the chart. In general it may be expected that in the two separate charts, the total parallax difference between the two lowest contours would be less than that between the lowest and the highest contours. Since the contour height 
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approximation.
This principle was used in drawing the charts shown in 
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meters) before the fist contour is traced. FollowIf the "derived" chart is displaced to the right for ing this, the other contours are traced according consecutively higher contours, then the "derived" chart to the process described in item 4 above. will be the right-hand component of the stereographic It is to be noted that the distinctive feature of this pair of views. If the displacement is to the left, then the process by which figures 4 and 5 were drawn, is that all "derived" chart w i l l be the left-hand component of the of the Stereoscopic parallax is drawn into the second, or two views. "derived" chart. This greatly simplifies the preparation of 3-D charta, and the distortion is negligible in most CONCLUDING REMARKS cams. Figure 3 was drawn so as to give just about the maximum distortion possible in the bottom cone. The top cone was drawn by introducing half of the parallax in each view, so that there is no distortion. This can also be done on contour maps in the first step. To do this, instead of tracing the manuscript map exactly, the blank map should be moved one-half a millimeter to the left for each successively higher contour. Then, steps 2 through 5 may be followed to complete the process.
After the second, or "derived" chart is drawn, both charts are photographed, with the proper reduction so as to fit into a stereoscopic slide binder. EfTort can be saved if the charts are photographed by means of a conventional 35 mm. stereoscopic camera, for then the correct frame size will be obtained automatically, and the transparencies can be mounted directly in conventional stereo-mounts for use in currently available stereoscopic projectors or hand viewers. If black and white photographic f2m is used, transparent positive slides are made from the negatives. If color film is used, the slides may be made directly from it.
This process for constructing stereoscopic pairs can be utilized for all types of charts which depict surfaces or solid objects by means of contours. This includes imaginary surfaces such as those depicting magnetic fields, isentropic surfaces, constant pressure surfaces, etc.
In addition, any three variables (such as two independent and one dependent variable) which may be represented by families of lines (contours) can be subjected to this graphic process so as'to appear in three dimensions. Lettering or printing can also be drawn so as to appear in three-dimensional space.
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